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(54) Machine tool with chip conveyor 

(57) The present invention provides a machine tool 
which is adapted to discharge chips brought into the 
work area from the machining area outside the machine 
tool by a simpler operation. The machine tool (1) com- 
prises a bed (51), a column (52), a spindle head (53), a 
table (54), a pallet base (63) and a pallet changer (11), 
wherein the spindle head (53) and the table (54) are 
movable relative to each other along three orthogonal 



axes. In the machine tool (1 ), a chip conveyor (1 0) hav- 
ing a transport path located below a machining area (A) 
and a work area (B) is provided for conveying chips. 
Thus, chips generated in the machining area (A) and 
chips brought into the work area (B) from the machining 
area (A) are collected on the chip conveyor (10), and 
conveyed and discharged outside the machine tool (1) 
. by the chip conveyor (1 0). 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a machine tool 
which has a chip conveyor for collecting chips generated 
during machining of a workpiece and discharging the 
chips outside the machine tool. 

Description of Related Art 

[0002] One exemplary machine tool of the aforesaid 
type is shown in Fig. 4, which is a side view partly cut- 
away. The machine tool 50 illustrated in Fig. 4 is a so- 
called horiz ontal machining cente r. The machine tool 50 
includes: a bed 51 ; a column b'd provided on the bed 51 ; 
a spindle head 53 supported by the column 52; a table 
54 provided in a machining area A on the bed 51 for 
receiving a pallet 55 placed thereon with a workpiece 
(not shown) mounted on the pallet 55; a pallet base 63 
provided outside the machining area A in a work area B 
located on the left side of the bed 51 as seen in Fig. 4; 
a pallet changer 60 for replacing the pallet 55 placed on 
the table 54 with a pallet 55 placed on the pallet base 
63; and a chip conveyor 70 having a transport path pro- 
vided below the machining area A as extending along a 
Z-axis. The column 52 is movable along an X-axis (ex- 
tending perpendicularly to the paper face of Fig. 4), and 
the spindle head 53 is movable along a Y-axis. The table 
54 is movable along the Z-axis, The pallet base 63 and 
the pallet changer 60 are disposed on a supporting base 
64 provided on the left side of the bed 51 as seen in Fig. 
4. 

[0003] The pallet changer 60 includes a pivot arm 61 
having pallet retainers 61 a provided on opposite ends 
thereof, and pivot/lift means 62 for horizontally pivoting 
and vertically moving the pivot arm 61. The pivot arm 
61 is moved up to retain the pallets 55 on the pallet re- 
tainers 61a at the opposite ends thereof, then pivoted 
by 180 degrees, and moved down. Thus, the pallets 55 
respectively placed in the work area B and in the ma- 
chining area A are replaced with each other. 
[0004] The chip conveyor 70 is a so-called scraper 
conveyor, which includes an endless chain, a plurality 
of plates 72 coupled to the chain, a plurality of scrapers 
73 coupled to the chain in a properly spaced relation, 
and sprockets 71 around which the chain is stretched. 
The machine tool 50 has a center trough structure in 
which the chip conveyor 70 is disposed along a width- 
wise center line of the bed 51 (with respect to the X- 
axis). 

[0005] In the machine tool 50 having the aforesaid 
construction, a pallet 55 mounted with a workpiece is 
placed and fixed on the table 54 in the machining area 
A, and then the spindle head 53, the column 52 and the 
table 54 are each properly driven for machining the 



workpiece. Chips generated during the machining are 
collected on the chip conveyor 70 provided centrally of 
the bed 51 , and conveyed and discharged outside the 
machine tool 50 by the chip conveyor 70. 
5 [0006] The machining operation is thus performed 
and, ■^nj^nm ^Qn of the mach ining operation, the 
jaiiftnSSno er 60replacesJhS -BallgLS5-Placed, i qn the m 
table 54 in the mach ininq area A with the^ aJleLS&pJaced 

w " mined workpiece lobe next machined is mounted ^, 
Ihe pallefss placed on th e pallet base^ dujjngqhe^u^ 
rent machining op eration.,, 

[0007] The machine tool 50 is usually adapted to sup- 
ply a coolant to the vicinity of a machining part during 
15 the machining operation. Therefore, the chips generat- 
ed during the machining are mostly washed away by the 
coolant thereby to be collected together with the coolant 
on the chip conveyor 70, but partly left adhering to the 
workpiece and the pallet 55 and brought into the work 
20 area B by the pallet replacement. An operator removes 
the chips from the workpiece and the pallet 55 when dis- 
mounting the workpiece from the pallet 55 on the pallet 
base 63 and mounting the next workpiece on the pallet 
55. The chips are temporarily accumulated in an oil pan, 
25 then regularly removed from the oil pan, and discarded 
in a chip box disposed in a predetermined position. 
[0008] However, it is a troublesome operation to man- 
ually discard the chips brought into the work area B out- 
side the machine tool 50. Due to operator's negligence 
30 in performing the troublesome operation, the chips may 
be less frequently removed from the oil pan, resulting in 
long-term accumulation of the chips in the oil pan. This 
is environmentally unfavorable, and may cause mal- 
function of surrounding drive mechanisms. 
35 [0009] In view of the foregoing, it is an object of the 
present invention to provide a machine tool which is 
adapted to discharge chips brought into the work area 
from the machining area outside the machine tool by a 
simpler operation. 

40 

SUMMARY OF THE INVENTION 

[0010] In accordance with the present invention to 
solve the aforesaid drawback, there is provided a ma- 

45 chine tool, which comprises a bed, a column provided 
on the bed, a spindle head supported by the column, a 
table provided in a machining area for receiving a pallet 
placed thereon with a workpiece mounted on the pallet, 
a pallet base provided in a work area located outside 

so the machining area, a pallet changer for replacing the 
pallet placed in the machining area with a pallet placed 
in the work area, the spindle head and the table being 
movable relative to each other along three orthogonal 
axes, and a chip conveyor having a transport path to- 

55 cated below the machining area and the work area for 
conveying chips, whereby chips generated in the ma- 
chining area and chips brought into the work area from 
the machining area are collected on the chip conveyor, 
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and conveyed and discharged outside the machine tool 
by the chip conveyor. 

[0011] In the machine tool according to the present 
invention, the transport path of the chip conveyor is lo- 
cated below the machining area and the work area. 
Therefore, where chips adhering to the workpiece and 
the pallet spontaneously fall when the pallet is transport- 
ed from the machining area into the work area by the 
pallet changer or when the workpiece is dismounted 
from the pallet, the chips are collected on the chip con- 
veyor, and conveyed and discharged outside the ma- 
chine tool by the chip conveyor. 
[0012] In other words, an operator can clean the work- 
piece and the pallet simply by brushing down the chips 
from the workpiece and the pallet onto the chip conveyor 
when dismounting the workpiece. Therefore, the long- 
term chip accumulation can be prevented which may 
otherwise occur when the chips are less frequently re- 
moved due to operator's negligence in performing the 
conventional troublesome chip removing operation. 
Thus, the environmentally unfavorable problems and 
the adverse effects on the surrounding drive mecha- 
nisms can be prevented which may otherwise occur due 
to the accumulation of the chips. 
[001 3] The machine tool preferably further comprises 
an oil pan provided below the pallet base for receiving 
a coolant and chips falling out of the pallet placed on the 
pallet base, the oil pan having a discharge port commu- 
nicating with the transport path of the chip conveyor. 
[0014] With this arrangement, the coolant and the 
chips falling from the workpiece and the pallet are re- 
ceived in the oil pan, so that the operator does not have 
to be careful for prevention of scattering of the coolant 
and the chips around the pallet base during the cleaning 
operation. Thus, the cleaning operation can be per- 
formed very easily. The coolant and the chips received 
in the oil pan can be discarded outside the machine tool 
simply by discharging the coolant and the chips from the 
discharge port onto the chip conveyor. Thus, the envi- 
ronmentally unfavorable problems can be prevented 
which may otherwise occur due to the long-term accu- 
mulation of the chips in the oil pan in the conventional 
case. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 is a perspective view illustrating a machine 
tool according to an embodiment of the present in- 
vention; 

Fig. 2 is a sectional view as seen in the direction of 
arrows C in Fig. 1 ; 

Fig. 3 is a plan view as seen in the direction of an 
arrow D in Fig. 1; and 

Fig. 4 is a partly cutaway side view illustrating a con- 
ventional machine tool. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0016] With reference to the attached drawings, the 
present invention will hereinafter be described by way 

5 of a specific embodiment. Fig. 1 is a perspective view 
illustrating a machine tool according to this embodiment. 
Fig. 2 is a sectional view as seen in the direction of ar- 
rows C in Fig. 1 , and Fig. 3 is a plan view as seen in the 
direction of an arrow D in Fig. 1 . As shown in Figs. 1 to 

w 3, the machine tool 1 according to this embodiment is a 
modification of the conventional machine tool 50 de- 
scribed above, and is different from the machine tool 50 
in that the chip conveyor 10 and the pallet changer 11 
respectively have different constructions from the chip 

is conveyor 70 and the pallet changer 60 of the conven- 
tional machine tool 50. Therefore, components equiva- 
lent to those of the conventional machine tool 50 are 
denoted by like reference characters, and a detailed ex- 
planation will not be given thereto. 

20 [0017] As shown in Fig. 2, the chip conveyor 10 has 
a transport path located below a machining area A and 
a work area B. In Fig. 2, a reference numeral 1 2 denotes 
a trough in which components of the chip conveyor 10 
such as a chain, plates 72, scrapers 73 and sprockets 

25 71 are accommodated. 

[0018] As shown in Figs. 1 to 3, an oil pan 14 is pro- 
vided at an end of a bed 51 . Chips falling out of a pallet 
55 placed on a pallet base 63 are received in the oil pan 
14. The oil pan 14 has discharge ports 15 communicat- 

30 ing with the transport path of the chip conveyor 1 0, so 
that the chips received in the oil pan 14 are discharged 
from the discharge ports 15 onto the chip conveyor 10. 
In Figs. 1 to 3, a reference numeral 1 6 denotes legs sup- 
porting the oil pan 14, and a reference numeral 17 de- 

35 notes a cover member. 

[0019] In the machine tool 1 of this embodiment hav- 
ing the aforesaid construction, the transport path of the 
chip conveyor 10 is located below the machining area 
A. Therefore, chips generated in the machining area A 

40 are directly received on the chip conveyor 10 and dis- 
charged outside the machine tool 1 by the chip conveyor 
10. The transport path of the chip conveyor 10 is also 
located below the work area B. Therefore, when the 
workpiece is dismounted, chips adhering to the pallet 

45 55 in the machining area A and introduced into the work 
area B by the pallet changer 11 are brushed down into 
the oil pan 14, then discharged from the discharge ports 
15 onto the chip conveyor 10, and conveyed and dis- 
charged outside the machine tool 1 by the chip conveyor 
50 10. 

[0020] With the machine tool 1 according to this em- 
bodiment, an operator can clean the workpiece and the 
pallet 55 simply by brushing down the chips from the 
workpiece and the pallet 55 into the oil pan 1 4 when dis- 
ss mounting the workpiece, and discharging the chips from 
the discharge ports 1 5 onto the chip conveyor 1 0. There- 
fore, the long-term chip accumulation can be prevented 
which may otherwise occur when the chips are less fre- 
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quently removed due to operator's negligence in per- 
forming the conventional troublesome chip removing 
operation. Thus, the environmentally unfavorable prob- 
lems and the adverse effects on the surrounding drive 
mechanisms can be prevented which may otherwise oc- 
cur due to the accumulation of the chips. 
[0021] Since the chips are brushed down into the oil 
pan 1 4, the operator does not have to be careful for pre- 
vention of scattering of the coolant and the chips around 
the pallet base during the cleaning operation. Thus, the 
cleaning operation can be performed very easily. 
[0022] While one embodiment of the present inven- 
tion has thus been described, the invention is not limited 
to this specific embodiment. For example, the machine 
tool 1 described above has a center trough structure in 
which the chip conveyor 1 0 is provided along the width- 
wise center line of the bed 51 , but the structure of the 
machine tool 1 is not limited thereto. As long as the 
transport path of the chip conveyor 10 is located below 
the machining area A and the work area B, the chip con- 
veyor 10 may be located along a side edge of the bed 
51 parallel to the widthwise center line. 
[0023] Although the scraper conveyor is employed as 
the chip conveyor 10 in the embodiment described 
above, the chip conveyor 1 0 is not limited thereto. A spi- 
ral conveyor may be employed which is adapted to 
transport and discharge the chips by rotatively driving a 
spiral. 

[0024] Although the pallet changer 11 is adapted to 
change the pallet 55 by pivoting the pivot arm 61 in the 
embodiment described above, the pallet changer 11 is 
not limited thereto. A pallet changer of a so-called shut- 
tle type may be employed which is adapted to guide a 
pallet 55 along a guide rail provided in the work area B. 
[0025] The machine tool 1 described above is con- 
structed such that the chips are received in the oil pan 
14, However, the oil pan 14 may be obviated, as long 
as the chips can assuredly be introduced onto the chip 
conveyor 10. However, it is preferred to provide the oil 
pan 14, because the chips and the coolant can exten- 
sively be received in the oil pan 14. 



a transport path located below the machining area 
(A) and the work area (B) is provided for conveying 
chips, whereby chips generated in the machining 
area (A) and chips brought into the work area (B) 
5 from the machining area (A) are collected on the 
chip conveyor (10), and conveyed and discharged 
outside the machine tool (1) by the chip conveyor 
(10). 

10 2. Amachine tool (1) as set forth in claim 1 , wherein 
an oil pan (1 4) is provided below the pallet base (63) 
for receiving a coolant and chips falling out of the 
pallet (55) placed on the pallet base (63), and the 
oil pan (14) has a discharge port (15) communicat- 

15 ing with the transport path of the chip conveyor (1 0). 
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Claims 

45 

1 . A machine tool (1 ) comprising a bed (51 ), a column 
(52) provided on the bed (51), a spindle head (53) 
supported by the column (52), a table (54) provided 
in a machining area (A) for receiving a pallet (55) 
placed thereon with a workpiece mounted on the so 
pallet (55), a pallet base (63) provided in a work ar- 
ea (B) located outside the machining area (A), a pal- 
let changer (1 1 ) for replacing the pallet (55) placed 
in the machining area (A) with a pallet (55) placed 
in the work area (B), the spindle head (53) and the 55 
table (54) being movable relative to each other 
along three orthogonal axes, the machine tool (1) 
characterized in that a chip conveyor (10) having 
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